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(54) SUBSTRATE CLEANING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent contamination of a substrate due to particles 
caused from a sliding contact part. 

SOLUTION: A bearing block 51 has a fixing part 53 constituted in a cylindrical shape, a 
cylindrical inner periheral wall 54 provided vertically downward of an inner margin at a 
lower end of the fixing part 53, and a cylindrical outer peripheral wall 55 provided 
vertically downward of an outer margin at a lower end of the fixing part 53. The fixing part 
53 is provided with a bearing 56 rotatably holding a rotating shaft 52, and an oil seal 57 
below this bearing 56. A brush holder 64 is detachably attached to the rotating shaft 52. 
The inner peripheral wall 54 is entered into an annular groove 70 formed on an upper face 
of the brush holder 64, whereby there is formed a communication path 75 communicating 
an internal chamber 74 formed between the bearing block 51 and the brush holder 64 with 
an external space 76. A brush detergent is supplied to the internal chamber 74 via a brush 
detergent supply pipe 77 and a connection inlet 78. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . . , A 

[Claim 1] Contacting to a substrate, in order to wash a substrate A scrub member pivotable to the circumference of a predetermined revolving snatt, 
The sliding section which produces sliding by revolution of the above-mentioned revolving shaft, and the internal room formed so that this sliding 
section might set caudad and the above-mentioned revolving shaft might be surrounded, The free passage way which opens this internal room and 
outer space for free passage, and a liquid supply means to supply a liquid to the above-mentioned internal room, The substrate washing station 
characterized by including the reservoir section in which the liquid which was prepared in the location of either of the space which reaches the 
above-mentioned free passage way from the above-mentioned internal room, and was supplied from the above-mentioned liquid supply means is 

[Claim 2] The substrate washing station according to claim 1 characterized by establishing the vena-contracta path prolonged towards the upper 
part after turning to the section caudad and extending in the middle of the above-mentioned free passage way. 

[Claim 3] The above-mentioned reservoir section is a substrate washing station according to claim 2 characterized by being prepared in the vena- 
contracta path of the above-mentioned free passage way. 

[Claim 4] The above-mentioned reservoir section is a substrate washing station according to claim 1 to 3 characterized by being prepared so that the 
above-mentioned revolving shaft may be surrounded inside the above-mentioned internal room. 

[Claim 5] The substrate washing station according to claim 1 to 4 characterized by including further the control section which controls the above- 
mentioned liquid supply means so that a liquid may be supplied to the above-mentioned internal room at the period when a substrate does not exist 
under the above-mentioned scrub member. 



[Translation done.] 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing station for performing washing processing to various kinds of processed 
substrates, such as a semi-conductor wafer, a glass substrate for liquid crystal displays, and a glass substrate for PDP (plasma display panel). 
[0002] 

Pescription of the Prior Art] The process which performs washing processing to the thin film formed in the front face and its front face of a 
processed substrate like a semi-conductor wafer or the glass substrate for liquid crystal display panels in the production process of a VLSI or a 
liquid crystal display is one of the important processes. The notional configuration of the substrate washing station for carrying out this washing 
down stream processing is shown in drawing 4 . 

[0003] This substrate washing station has the spin chuck 1 3 1 which rotates holding horizontally the semi-conductor wafer W (only henceforth 
"Wafer W"), the scrub brush 132 formed above this spin chuck 131, and the nozzle 133 for carrying out the regurgitation of the penetrant remover 
to the front face of the wafer W held at the spin chuck 131. The scrub brush 1 32 is attached in the brush attaching part 136 formed in the head 
underside of the swinging arm 135 rocked to the circumference of the splash shaft 134. The scrub brush 132 can rotate to the circumference of the 
vertical axis passing through the core, and can revolve now around the sun to the circumference of the splash shaft 134 with the splash of a 
swinging arm 135. Moreover, the splash shaft 134 is constituted possible [ rise and fall ], can contact the scrub brush 132 on the front face of Wafer 
W, or can be made to estrange from the front face of Wafer W by making it go up and down the splash shaft 134. 

[0004] In the case of washing, the high-speed revolution of the spin chuck 131 is carried out, and a penetrant remover is breathed out towards the 
front face of Wafer W from a nozzle 133, the wafer W held at the spin chuck 131 rotating. On the other hand, the scrub brush 132 is in the 
condition in contact with the front face of Wafer W, and it scans the front face of Wafer W toward a periphery from a core, rotating. Thereby, scrub 
washing of the whole region of the front face of Wafer W can be carried out with the scrub brush 132, and the pollutant adhering to a wafer W front 
face can be removed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional substrate washing station, the particle resulting from the raising dust in the 
brush attaching part 136 for holding the scrub brush 132 pivotable adhered to the front face of the wafer W after washing processing, and there was 
a problem of soiling the front face of Wafer W. 

[0006] If it explains concretely, as shown in drawing 5 , the brush attaching part 136 contains the bearing block 137 fixed to the head underside of a 
swinging arm 135, the rotation shaft 138 held free [ the revolution to the bearing block 137 ], and the brush holder 139 attached in the peripheral 
face of this rotation shaft 137. The scrub brush 132 is attached in the underside of a brush holder 139 with cap 140. The bearing 141,142,143 held 
for the rotation shaft 138 and a brush holder 138, enabling a free revolution is formed in the interior of the bearing block 137. Moreover, the oil seal 
144 for isolating the interior of the bearing block 137 from outer space is formed in the soffit of the bearing block 137. It is prevented that the 
particle which penetration of the penetrant remover inside the bearing block 137 is prevented by this oil seal 144, and is produced by sliding of a 
bearing 1 4 1 , 1 42, 1 43 disperses to outer space. 

[0007] However, particle occurred by the slide contact to oil seal 144 and a brush holder 139, and oil seal 144 also had the problem that this particle 
adhered to the front face of the wafer W after washing processing, when the brush holder 1 39 rotated, since it was in contact with the brush holder 
139. Then, the object of this invention is offering the substrate washing station which can prevent contamination of the substrate by the particle 
from the sliding section which solves an above-mentioned technical technical problem and produces sliding by revolution of the revolving shaft of 
a scrub member. 
[0008] 

[The means for solving a technical problem and an effect of the invention] Invention according to claim 1 for attaining the above-mentioned object 
Contacting to a substrate, in order to wash a substrate A scrub member pivotable to the circumference of a predetermined revolving shaft, The 
sliding section which produces sliding by revolution of the above-mentioned revolving shaft, and the internal room formed so that this sliding 
section might set caudad and the above-mentioned revolving shaft might be surrounded, The free passage way which opens this internal room and 
outer space for free passage, and a liquid supply means to supply a liquid to the above-mentioned internal room, It is the substrate washing station 
characterized by including the reservoir section in which the liquid which was prepared in the location of either of the space which reaches the 
above-mentioned free passage way from the above-mentioned internal room, and was supplied from the above-mentioned liquid supply means is 
stored. 

[0009] According to this configuration, the particle produced sliding of the sliding section with the location of either of the space which reaches a 
free passage way from an internal room, and the liquid which in other words was stored by the reservoir section prepared in the internal room or the 
free passage way is captured. Moreover, since the liquid supplied to an internal room adhered to the wall surface which forms an internal room and 
a free passage way and it is moist, particle is captured also by this wall surface. Therefore, the particle produced from the sliding section disperses 
in outer space, adheres to the front face of the substrate after washing processing, and can lessen a possibility of polluting a substrate. 
[0010] Moreover, the particle captured by the liquid accumulated in the particle and the reservoir section in an internal room and a free passage way 
can be flushed by supplying a liquid to an internal room suitably from a liquid supply means. In addition, a scrub member may consist of disk 
brushes in contact with the field of a substrate, rotating to the circumference of the revolving shaft established at right angles to the field of a 
substrate, it rotates to the circumference of the revolving shaft prepared in the field of a substrate at parallel, and the peripheral surface may consist 
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of roll brushes in contact with the field of a substrate. 

[001 1] Moreover, the sliding sections which slide by revolution of a revolving shaft may be seal members, such as a bearing for holding a revolving 
shaft, enabling a free revolution, and oil seal prepared by sticking to a revolving shaft. Furthermore, as for an internal room and a free passage 
room, it is desirable to be formed between the revolution section which rotates with a revolution of a revolving shaft, and the fixed part which is not 
rotated depending on a revolution of a revolving shaft. 

[0012] Invention according to claim 2 is a substrate washing station according to claim 1 characterized by establishing the vena-contracta path 
prolonged towards the upper part after turning to the section caudad and extending in the middle of the above-mentioned free passage way. 
According to this configuration, since the vena-contracta path is prepared in the section in the middle of the free passage way, it is prevented that 
the particle generated from the sliding section disperses in outer space through a free passage way from an internal room. Therefore, a possibility 
that the substrate after washing processing may be polluted can be further lessened by the particle generated from the sliding section. 
[0013] Moreover, the ambient atmosphere in outer space can prevent advancing into an internal room through a free passage way. Therefore, when 
it is the configuration in which this substrate washing station carries out washing processing of the substrate using acidity or an alkaline drug 
solution, the ambient atmosphere containing the drug solution in outer space can trespass upon an internal room, and can lessen a possibility of 
having adverse effects, such as corrosion, on the sliding section, a revolving shaft, etc. 

[0014] Invention according to claim 3 is a substrate washing station according to claim 2 characterized by preparing the above-mentioned reservoir 
section in the vena-contracta path of the above-mentioned free passage way. According to this configuration, since the reservoir section is prepared 
in the vena-contracta path, an internal room and outer space are thoroughly intercepted with the liquid stored by this reservoir section. Therefore, 
since the particle generated from the sliding section docs not disperse in outer space, this particle does not pollute a substrate. Moreover, since the 
ambient atmosphere in outer space does not trespass upon an internal room through a free passage way, neither the sliding section nor a revolving 
shaft is influenced of the ambient atmosphere containing the drug solution in outer space, for example. 

[0015] Invention according to claim 4 is a substrate washing station according to claim 1 to 3 characterized by preparing the above-mentioned 
reservoir section so that the above-mentioned revolving shaft may be surrounded inside the above-mentioned internal room. According to this 
configuration, since the reservoir section is prepared in the internal interior of a room, the particle generated from the sliding section is captured by 
the liquid promptly stored by the reservoir section. Therefore, scattering of the particle to outer space can be prevented effectively. 
[0016] Invention according to claim 5 is a substrate washing station according to claim 1 to 4 characterized by including further the control section 
which controls the above-mentioned liquid supply means, as a liquid is supplied to the above-mentioned internal room at the period when a 
substrate does not exist under the above-mentioned scrub member. Since supply of a liquid in the internal room by the liquid supply means is 
performed at the period when a substrate does not exist under the scrub member according to this configuration, a substrate is not polluted by the 
particle flushed out of the internal room and the free passage way. 

[0017] In addition, as for the period when a substrate does not exist under the scrub member, it is desirable that it is before washing processing 

initiation of the substrate by the scrub member or after washing processing termination of a substrate. 

[0018] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained to a detail with reference to an accompanying drawing. 
Drawing 1 is the conceptual diagram showing the configuration of the substrate washing station concerning 1 operation gestalt of this invention, the 
discard (particle -) with which this substrate washing station remains in the front face of Wafer W after that head end process (for example, CMP 
which grinds the thin film formed in the front face of Wafer W (Chemical Mechanical Polishing) down stream processing) is performed The spin 
chuck 10 which is for removing foreign matters, such as an abrasive material and an excessive thin film, and rotates, holding Wafer W horizontally, 
It has self-revolution brush equipment 30 for carrying out scrub washing of the nozzle 20 for supplying a drug solution to the front face of the wafer 
W held at the spin chuck 10, and the front face of the wafer W held at the spin chuck 10. 

[0019] The spin chuck 10 has the chuck shaft 1 1 prolonged in the direction of a vertical, six arms 12 which met horizontally at intervals of the 
include angle of 60 degrees from the upper bed of the chuck shaft 1 1, and were prolonged in the radial, and the chuck pin 13 set up at the head of 
each arm 12, and has the composition of holding the periphery section of Wafer W by the chuck pin 13. Moreover, the revolution drive (not shown) 
containing a motor etc. is combined with the chuck shaft 1 1 . Therefore, Wafer W can be rotated in the level surface by rotating the chuck shaft 1 1 
with a revolution drive, where the chuck of the wafer W is carried out by the chuck pin 13. 

[0020] The nozzle 20 is formed in the slanting upper part of the wafer W held at the spin chuck 10, and supplies a wafer penetrant remover to the 
whole front face of Wafer W by carrying out the regurgitation of the wafer penetrant remover towards the core of Wafer W. As a wafer penetrant 
remover supplied to the front face of Wafer W from a nozzle 20, a drug solution or pure water, such as fluoric acid, a hydrochloric acid, a sulfuric 
acid, phosphoric acid, ammonia, and these hydrogen-peroxide-solution solutions, can be illustrated, for example. 

[0021] Self-revolution brush equipment 30 contains the swinging arm 32 prolonged horizontally, the brush attaching part 33 formed in the head 
underside of a swinging arm 32, and the disk brush 34 as a scrub member held pivotable at the brush attaching part 33 from the upper bed of the 
support shaft 31 rotatable to the circumference of the vertical-axis line set up outside the wafer W held at the spin chuck 10, and the support shaft 
3 1 . Moreover, the brush drive 35 containing the rotation drive for carrying out revolution actuation of the vertical drive and the disk brush 34 for 
moving the revolution drive for rotating the support shaft 31 and the support shaft 31 up and down at the circumference of the shaft which meets in 
the almost vertical direction to the front face of Wafer W is combined with self-revolution brush equipment 30. 

[0022] A variation rate can be carried out between the location on the vertical line passing through the core of the wafer W held in the disk brush 34 
at the spin chuck 1 0, and the home position established in the outside of Wafer W by rotating the support shaft 3 1 and making a swinging arm 32 
rock with the revolution drive of the brush drive 35. Moreover, you can make it able to go up and down the disk brush 34, and the disk brush 34 can 
be made to contact / estrange to the wafer W currently held at the spin chuck 1 0 by moving the support shaft 3 1 up and down and making it go up 
and down a swinging arm 32 with the vertical drive of the brush drive 35. 

[0023] In case Wafer W is washed, the disk brush 34 which is standing by at the home position is first moved above the center position of the wafer 
W in which the high-speed revolution is carried out by the spin chuck 10. Subsequently, it descends the disk brush 34 rotating and the underside of 
the disk brush 34 contacts the front face of Wafer W. And the disk brush 34 is in the condition in contact with the front face of Wafer W, and is 
moved from the center position of Wafer W to the periphery section. Then, the disk brush 34 is estranged from the front face of Wafer W in the 
upper part, and is returned to a center position from the periphery section of Wafer W. Thus, by repeating the disk brush 34 and making it go in the 
range from the center position of Wafer W to the periphery section, the foreign matter adhering to the front face of Wafer W can be made to be able 
to loom, and the foreign matter can be further swept out toward the outside of Wafer W. After this scrub washing actuation is performed 
predetermined time, the disk brush 34 is returned to a home position. 

[0024] The pot 36 for brush washing for washing the disk brush 34 is arranged at the home position of the disk brush 34. The pot 36 for brush 
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washing is the closed-end cylindrical shape-like container with which the top face was opened, and can accumulate the brush penetrant remover 
(pure water or rare aqueous ammonia) supplied through a bulb 37 from a brush penetrant remover tank (not shown). During actuation of a substrate 
washing station, Kaisei of the bulb 37 is always carried out, and the brush penetrant remover is always overflowing it from the pot 36 for brush 
washing. It is immersed in the brush penetrant remover by which, as for the disk brush 34 returned to the home position, the underside was 
accumulated in the pot 36 for brush washing. 

[0025] Washing of the disk brush 34 is performed whenever it carries out washing processing of the wafer W of ****** (for example, 25 sheets). 
The underside rotates the disk brush 34 returned to the home position after washing of the wafer W of ****** in the condition of having been 
immersed in the brush penetrant remover in the pot 36 for brush washing. The foreign matter adhering to the disk brush 34 is removed by this, and 
the disk brush 34 can be maintained at clarification. 

[0026] Moreover, with the self-revolution brush equipment 30 concerning this operation gestalt, a brush penetrant remover can be supplied now to 
the interior of the brush attaching part 33 prepared at the head of a swinging arm 32 through a bulb 38 from the brush penetrant remover tank which 
does not carry out [ above-mentioned ] a graphic display. And while the disk brush 34 rotates at the time of washing of the disk brush 34, when a 
bulb 38 carries out Kaisei and supplies a brush penetrant remover to the interior of the brush attaching part 33, the interior of the brush attaching 
part 33 can be washed. 

[0027] Washing processing of the wafer W mentioned above and washing processing of the disk brush 34 and the brush attaching part 33 are 
realized when the control section 40 containing CPU, ROM, and RAM controls actuation of each part, such as the brush drive 35 and bulbs 37 and 
38. Drawing 2 is the sectional view showing the configuration for a point of a swinging arm 32. The configuration for the condition that the disk 
brush 34 is standing by at the home position being shown in this drawing 2 , and carrying out revolution actuation of the disk brush 34 is also 
shown. 

[0028] The swinging arm 32 is equipped with arm body 32a containing the circumferential side plate 102 which starts from the periphery of the 
bottom plate 101 formed in flat-surface rectangle-like straight side, and a bottom plate 101 towards the upper part, and arm cover 32b which 
blockades arm body 32a from the upper part. The circular fitting hole 103 is formed near the head (near [ in drawing 2 ] a left end), and the brush 
attaching part 33 is formed in the bottom plate 101 of arm body 32a in relation to this fitting hole 103. 

[0029] The brush attaching part 33 includes the rotation shaft 52 held free [ a revolution ] in the bearing block 5 1 and this bearing block 5 1 . The 
bearing block 51 has the fixed part 53 mostly constituted in the shape of a cylindrical shape, the inner circle wall 54 of the shape of a cylinder 
which hangs from the soffit inner circumference edge of a fixed part 53, and the peripheral wall 55 of the shape of a cylinder which hangs from the 
soffit periphery edge ofa fixed part 53. The bearing block 51 is being fixed to the bottom plate 101 by being inserted in the fitting hole 103 with 
which the fixed part 53 was formed in the bottom plate 1 0 1 of arm body 32a. 

[0030] Seal attaching part 53b of a major diameter is formed in the inner circumference of a fixed part 53 rather than bearing attaching part 53a and 
bearing attaching part 53a formed under this bearing attaching part 53a. Press fit immobilization of the bearing 56 for holding the rotation shaft 52, 
enabling a free revolution is carried out at bearing attaching part 53a. Moreover, it is prevented by seal attaching part 53b that the particle which oil 
seal 57 is being fixed by press fit and this produces by sliding at a bearing 56 disperses below. 

[003 1] The rotation shaft 52 is equipped with cylinder section 52a prolonged along the direction ofa vertical, and prism section 52b further 
prolonged toward the vertical lower part from the soffit of cylinder section 52a. The rotation shaft 52 is held free [ rotation ] by the bearing 58 
prepared in the bearing 56 and arm cover 32b by which cylinder section 52a was prepared in the bearing block 5 1 . The driven pulley 59 has fixed 
into the part between the bearing 56 of cylinder section 52a, and a bearing 58, i.e., the part located in the interior of the swinging arm 32 of cylinder 
section 52a. . . . . 

[0032] On the other hand, the input shaft 61 into which the driving force of the motor 60 for brush rotation is inputted is inserted in the interior ot 
the support shaft 3 1 (refer to drawin g 1 ) which is supporting the swinging arm 32, and the driving pulley 62 has fixed to the upper bed of this input 
shaft 61. Between this driving pulley 62 and the driven pulley 59 which fixed to cylinder section 52a, the endless-like timing belt 63 is rolled 
almost. Therefore, a revolution of the motor 60 for brush rotation is transmitted to a driven pulley 59 through an input shaft 61 , a driving pulley 62, 
and a timing belt 63, and rotates a driven pulley 59 and the rotation shaft 52. 

[0033] The brush holder 64 rotated with the rotation shaft 52 is attached in the rotation shaft 52 free [ attachment and detachment ]. The stop 
section 66 by which penetration formation of the hole 65 of the flat-surface circle configuration which the brush holder 64 has the appearance 
symmetrical with a revolution to the axis passing through the core of the rotation shaft 52, and inserts in cylinder section 52a of the rotation shaft 52 
was carried out, It is formed successively under the stop section 66 and the hole 67 of the shape ofa flat-surface square which inserts in prism 
section 52b of the rotation shaft 52 contains the square hole section 68 by which penetration formation was carried out, and the body 69 of the 
shape ofa cylindrical shape caudad formed successively by the pan of the square hole section 68. 

[0034] The outer diameter is smaller than the bore of the peripheral wall 55 of the bearing block 51, and the stop section 66 is formed. The circular 
sulcus 70 is formed in the location corresponding to the inner circle wall 54 of the bearing block 5 1 on the top face of the stop section 66. 
Moreover, the annular crevice 71 is formed near the medium of the peripheral surface of the hole 65 formed in the stop section 66, and O ring 72 is 
inserted in this crevice 71. On the other hand, to cylinder section 52a of the rotation shaft 52, the cross-section [ of V characters ]-like infeed 73 is 
formed in the location corresponding to O ring 72, and when O ring 72 fits into this infeed 73, omission of a brush holder 64 are prevented. 
[0035] Where a brush holder 64 is attached in the rotation shaft 52, the inner circle wall 54 of the bearing block 5 1 has entered in the circular sulcus 
70 formed in the stop section 66, and labyrinth space is formed between the bearing block 5 1 and the brush holder 64. Moreover, the top face of the 
stop section 66 and the oil seal 57 fixed to the bearing block 51 have estranged only predetermined spacing in this condition. That is, between oil 
seal 57 and a brush holder 64, the internal room 74 is formed so that cylinder section 52a of the rotation shaft 52 may be surrounded, among these 
the clubroom 74 is open for free passage with the outer space 76 of the brush attaching part 33 with the free passage way 75 formed of the labyrinth 
space between the bearing block 5 1 and a brush holder 64. 

[0036] The end connection 78 for connecting the head of the brush penetrant remover supply pipe 77 prolonged from the brush penetrant remover 
tank outside drawing is penetrated and formed in the peripheral wall of the fixed part 53 of the bearing block 51 to the internal room 74. The brush 
penetrant remover supplied to the internal room 74 through the end connection 78 from the brush penetrant remover supply pipe 77 flows into the 
free passage way 75 from the internal room 74, and is stored by the neck 79 of the shape of a cross section of U characters formed in the middle of 
the free passage way 75 of the circular sulcus 70 and the inner circle wall 54 of the bearing block 51. 

[0037] Therefore, the seal of the internal room 74 will be carried out from outer space 76 by the brush penetrant remover 1 stored by the neck 79. 
Since the ambient atmosphere containing the wafer penetrant remover in outer space 76 (drug solution) does not reach even the internal room 76 by 
this when especially wafer processing liquid is a drug solution, the corrosion by the wafer penetrant remover (drug solution) ambient atmosphere of 
oil seal 57 can be prevented. Moreover, even if particle arises by the slide contact to cylinder section 52a of the rotation shaft 52, and oil seal 57, 
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since the internal room 74 and outer space 76 are isolated by the brush penetrant remover 1 stored by the neck 79, particle does not disperse to outer 
space 76. Therefore, it has not been said that this particle adheres to the front face of the wafer W after washing processing, and pollutes the front 
face of Wafer W. 

[0038] A projection and the tongue 80 which goes further caudad and hangs are formed in the method of outside only for predetermined distance at 
the peripheral face of the body 69 of a brush holder 64. The top face of tongue 80 is taper side 80a which turns caudad and spreads. Moreover, the 
annular crevice 81 is formed in the inner skin of a body 69, and O ring 82 is inserted in this annular crevice 81. 

[0039] The joint 83 is attached in the body 69 of a brush holder 64 free [ attachment and detachment ]. The joint 83 has the fitting section 84 which 
gets into the interior of a body 69, the flange 85 stuck to the underside of a body 69, and the bolt section 86 in which the flange 85 was formed 
caudad. Engagement hole 83a of the shape of a flat-surface square with which the head of prism section 52b of the rotation shaft 52 engages is 
formed in the center of a joint 83. Moreover, the cross-section [ of V characters ]-like infeed 87 is formed in the predetermined location at the 
peripheral face of the fitting section 84. Therefore, a joint 83 is in the condition attached in the body 69, when the head of prism section 52b 
engages with engagement hole 83a and O ring 82 prepared in infeed 87 at the body 69 fits in, it is not omitted from a body 69, and the revolution 
driving force from the motor 60 for brush rotation transmits and drives it through the rotation shaft 52. 

[0040] The male screw 88 is formed in the peripheral face of the bolt section 86, and the cap 89 for fixing the disk brush 34 to a joint 83 can be 
screwed now on it. When it explains to a detail, the disk brush 34 is the configuration which brush section 34b of the shape of a cylinder [ minor 
diameter / a / base section 34] fixed on the underside of disc-like base section 34a. The cap 89 has the base section 91 in which the hole 90 of the 
magnitude which permits insertion of brush section 34b, and prevents insertion of base section 34a was formed, and the circumferential wall 92 
which started from the periphery of the base section 91 towards the upper part. It applies near medium from an upper bed, and the female screw 93 
is formed in the inner skin of the circumferential wall 92. Anchoring to the joint 83 of the disk brush 34 holds base section 34a in the interior of cap 
89, is in the condition which inserted brush section 34b in the hole 90, and is attained by being acceptable circumferential wall 92 and screwing a 
screw thread 93 in the male screw 88 of the periphery of the bolt section 86. 

[0041] As described above, the underside of the disk brush 34 rotates in the condition of having been immersed in the brush penetrant remover in 
the pot 36 for brush washing, at the time of washing of the disk brush 34. On the other hand, Kaisei of the bulb 38 is carried out and a brush 
penetrant remover is supplied to the internal room 74 from the brush penetrant remover supply pipe 77. Consequently, it flows into the free passage 
way 75 from the internal room 74, and the brush penetrant remover supplied to the internal room 74 overflows from the neck 79 further formed in 
the middle of the free passage way 75, and flows out of between the peripheral wall 55 of the bearing block 5 1 , and the square hole sections 68 of a 
brush holder 64 into outer space 76. Thereby, the brush penetrant remover 1 in a neck 79 can be replaced, and the particle captured by the brush 
penetrant remover 1 can be discharged. Moreover, the particle captured by the brush penetrant remover adhering to the wall surface (the bearing 
block 5 1 and front face of a brush holder 64) which forms the internal room 74 and the free passage way 75 can also be flushed. 
[0042] Furthermore, when a wafer penetrant remover is a drug solution, the wafer penetrant remover (drug solution) which melted during washing 
processing of Wafer W at the brush penetrant remover in a neck 79 can also be discharged by replacing the brush penetrant remover 1 in a neck 79. 
In addition, a bulb 38 is closed in front of the predetermined time which washing of the disk brush 34 ends, and the disk brush 34 (brush holder 64) 
rotates after closing of a bulb 38 further. A part of brush penetrant remover 1 accumulated to the upper bed of a neck 79 is discharged by the 
centrifugal force by the revolution of this brush holder 64, and the liquid level of the brush penetrant remover 1 stored in a neck 79 falls. Therefore, 
it has not been said that the brush penetrant remover 1 stored by the neck 79 will overflow by the revolution of a brush holder 64 at the time of 
washing of Wafer W, and will soil Wafer W at it. 

[0043] Drawin g 3 is the sectional view showing the configuration of the brush attaching part 1 10 concerning the 2nd operation gestalt of this 
invention. In drawing 3 , the same reference mark is attached and shown in the part corresponding to each part shown in drawing 2 . In addition, 
below, it explains focusing on a different part from the configuration of the brush attaching part 33 concerning the 1 st operation gestalt, and 
detailed explanation is omitted about the part of the same configuration. 

[0044] This brush attaching part 1 10 is formed in the head underside of a swinging arm 32, and contains the bearing block 1 1 1, the rotation shaft 52 
held free [ a revolution ] at this bearing block 1 1 1 , the brush holder 1 12 attached in the rotation shaft 52 free [ attachment and detachment ], and the 
joint 83 attached in the brush holder 1 12 free [ attachment and detachment ]. The disk brush 34 is attached in the underside of a joint 83 with cap 
89. 

[0045] The bearing block 1 1 1 is mostly constituted in the shape of a cylindrical shape, and seal attaching part 53b of a major diameter is formed in 
that inner circumference rather than bearing attaching part 53a and bearing attaching part 53a formed under this bearing attaching part 53a. Press fit 
immobilization of a bearing 56 and the oil seal 57 is carried out at bearing attaching part 53a and seal attaching part 53b, respectively. And it is 
prevented that the particle produced by slide contact to the rotation shaft 52 and a bearing 56 disperses below with this oil seal 57. 
[0046] The stop section 1 13 by which penetration formation of the hole 65 of the flat-surface circle configuration which the brush holder 1 12 has 
the appearance symmetrical with a revolution to the axis passing through the core of the rotation shaft 52, and inserts in cylinder section 52a of the 
rotation shaft 52 was carried out, It is formed successively under the stop section 1 13 and the square hole section 1 14 by which penetration 
formation of the hole 67 of the shape of a flat-surface square which inserts in prism section 52b of the rotation shaft 52 was carried out, and the 
body 1 15 of the shape of a cylindrical shape which was caudad prepared in the pan of the square hole section 1 14, and was formed in the minor 
diameter rather than the stop section 1 13 and the square hole section 1 14 are included. 

[0047] The stop section 1 1 3 has the almost same outer diameter as the bearing block 1 1 1 , and the depot 1 1 6 of an annulus ring groove is formed in 
the top face. Where a brush holder 1 12 is attached in the rotation shaft 52, the stop section 1 13 and the oil seal 57 fixed to the bearing block 1 1 1 
have estranged only predetermined spacing, and the internal room 1 17 containing a depot 1 16 is formed in the surroundings of cylinder section 52a 
of the rotation shaft 52. The internal room 1 17 is opened for free passage by the gap of the stop section 1 13 and oil seal 57 with the outer space 76 
of the brush attaching part 1 10. That is, the gap of the stop section 1 13 and oil seal 57 constitutes the free passage way which opens the internal 
room 1 17 and outer space 76 for free passage from this 2nd operation gestalt. 

[0048] Moreover, the end connection 1 1 8 for connecting the head of the brush penetrant remover supply pipe 77 prolonged from the brush 
penetrant remover tank outside drawing is formed in the peripheral wall of the bearing block 111. Toward the rotation shaft 52, it was formed 
horizontally, and only predetermined distance was turned further caudad, was formed from the peripheral face of the bearing block 1 1 1 , and the 
outlet has faced the end connection 1 1 8 the internal room 1 1 7. Therefore, the brush penetrant remover supplied from the brush penetrant remover 
supply pipe 77 flows into the internal room 1 17 through an end connection 1 18, and is stored by the depot 1 16 formed in the brush holder 112. 
[0049] Thereby, even if particle arises by the slide contact to cylinder section 52a of the rotation shaft 52, and oil seal 57, in the brush penetrant 
remover 2 stored by the depot 116, this particle falls and is captured. Therefore, even if it is a configuration concerning this 2nd operation gestalt, a 
possibility that the particle produced by the slide contact to the rotation shaft 52 and oil seal 57 may disperse to outer space 76 can be lessened, and 
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as a result, this particle adheres to the front face of the wafer W after washing processing, and can lessen a possibility of polluting the front face of 
Wafer W. 

[0050] Moreover, like the case of a configuration of starting the 1st operation gestalt mentioned above, the particle captured by the brush penetrant 
remover 2 in a depot 1 16 can carry out Kaisei of the bulb 38 at the time of washing of the disk brush 34, can supply a brush penetrant remover to 
the internal room 117 from the brush penetrant remover supply pipe 77, and can discharge it by making a brush penetrant remover overflow from a 
depot 116. 

[0051] As mentioned above, although two operation gestalten of this invention were explained, this invention is not limited to the above-mentioned 
operation gestalt, and can be carried out with various gestalten. For example, in the operation gestalt of the above 1st, as a two-dot chain line shows 
to drawing 2 , the depot 1 16 of an annulus ring groove formed in the top face of the stop section 66 of a brush holder 64 at the bearing block 
concerning the 2nd operation gestalt may be formed further. In this case, scattering of the particle generated by the slide contact to a rotation shaft 
and oil seal can be prevented still more certainly. 

[0052] Moreover, washing of a disk brush can be performed to the timing of the arbitration of an except during washing processing of a wafer with 
a disk brush, not only after carrying out washing processing of the above-mentioned wafer of ******, but just before starting washing processing of 
a wafer. By washing a disk brush to except during washing processing of a wafer, it can protect from an internal room that a wafer is polluted by 
the particle discharged with a brush penetrant remover. In addition, if a recovery means to collect the brush penetrant removers is further 
established so that the brush penetrant remover which overflowed from the internal room may not disperse to a wafer, even if it is [ washing / of a 
wafer ] under processing, it is possible to wash an internal room. This recovery means can consider a configuration which prepares the recovery tub 
by which piping which collects brush penetrant removers around the tongue 80 of a body 69 was specifically connected to the pars basilaris ossis 
occipitalis in the operation gestalt of drawing 2 . 

[0053] Furthermore, in each above-mentioned operation gestalt, the substrate washing station equipped with the self-revolution brush equipment 
which carries out scrub washing of the front face of the wafer held horizontally with a disk brush is taken up and explained. However, this 
invention is applicable to the substrate washing station which adopted the roll brush equipment which washes the front face of the wafer held along 
with the vertical plane besides the substrate washing station equipped with this self-revolution brush equipment with the roll brush formed in the 
peripheral surface of the revolving shaft prolonged in the direction of a vertical. 

[0054] Moreover, although the equipment which washes a wafer was taken for the example with each above-mentioned operation gestalt, this 
invention is applicable also to the equipment which washes the processed substrate of other classes, such as a glass substrate for liquid crystal 
displays, and a glass substrate for PDP displays. In addition, it is possible to perform design changes various in the range of the technical matter 
indicated by the claim. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing the configuration of the substrate washing station concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the configuration for a point of the swinging arm shown in drawing 1 . 
[Drawing 3] It is a sectional view for explaining the 2nd operation gestalt of this invention. 

[Drawing 4] It is drawing showing the notional configuration of the substrate washing station which adopted self-revolution brush equipment. 

[Drawing 51 It is the sectional view showing the configuration of conventional self-revolution brush equipment. 

[Description of Notations] 

34 Disk Brush (Scrub Member) 

56 58 Bearing (sliding section) 

57 Oil Seal (Sliding Section) 
38 Bulb (Liquid Supply Means) 
40 Control Section 

52 Rotation Shaft 

74.1 17 Internal room 

75 Free Passage Way 

76 Outer Space 

77 Brush Penetrant Remover Supply Pipe (Liquid Supply Means) 

78.1 18 End connection (liquid supply means) 

79 Neck (Vena-Contracta Path, Reservoir Section) 
1 16 Depot (Reservoir Section) 
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tf 9 h 3 6rt©^7->!*MtcaiJW«-§g? 

"CSS. 

[ o 0 2 6 ] * fc. c©HiSJ&S&(c<fcS£&*s:^*>£ 
S30-CB. »|fc7-A3 2©ftttK8tf6tlfc^5i/ 
isi^SR 3 3 ©rt spec , ±ies^ b %t > ^7 ->gtff?S i< > 
i'*iP)^Jl'7'3 8*/M/-C^5'>?5t^*ttilS-C#5J: 
^(C4oTl>5. ^lt, f"-/ X^^7">3 4©i5trf>B# 
(Ctet^t. fw*?:/5->3 4#[lifcSftS— ^Tvn';U 
^3 8*5&Mbr. ^5i/ff»»33©rt8iJK;^55/ft 
^*ttt&-rSCi(Cj;«3. 795/«fif»3 3©rt»* 

[0 0 2 7 ] ±ai>fc'5x/NW©i5t^8i^f r ^^J'^' 
5^3 4*»J:Cf^^fi^»3 3©i*}WEa«. CP 
U. ROMfe<fcCfRAM*£tJWfflS4 0*i^5£'IHIIJ 
tit83 5 *$<fcCK^-;U 7" 3 7 . 3 8^ ^©Sai©«if¥*« 
il-rSCitCt-a-CH^SnS. 02B. @K)7-A3 

2©jaaw^©awE**-riKffiia-c*5. c©^2tc 

B. f-(X^7y34 #tf- Atf 3 yX-fi®LX 
l^ttl^StltiiO. $/cf^^^7^3 4?r|pl 
CII«rr5/c»©fllfiRfc^3*i'Cl»*. 
[002 8] m®)7 - A 3 2 B. ¥ffijE§»tt©fi#«:* 

«$n/c®« i o i a <to'Ji« 1 o 1 ©ja**>?»±*«: 

|SlBt:it^±*^jgiJ«l 0 2*^tJ7-A*($3 2a 
i, 7-A*^3 2a*±^6KS-r47-A*^- 
3 2 bi*ffixn>&. 7-A*<*3 2a©S«l 0 1 
KB. Sfeffi^ifi (H2«c*Jtf*£«ittifi) KRJB©K^ 



(5) 
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+11 0 3*«<*tiTte9. C©&£?11 0 3KKblU 

[0029] 77'>G?8Sf53 3 tt. ffiS^a -^51 

Si 5 2 f4£:/Ci?i>5 IB. HBRfSJBttK 

«fi!ES*TfclSSI55 3 i> H£SP5 3©Ti8rtJStJ*6 
STTSRfitt©rt)ail5 4i. @5E935 3©TffittJ3 

£:/n 7 ? 5 1 «. 3#7-A#ft3 2 a©Jg 

W. 1 0 1 KffMi* 1 0 3 &c6*©&£*a&C £ 10 

tCct fifii o ncH£snr«,»4. 

[0 030] SSSP5 3©RJgKC«, ^7 V >?<3}$gP 
53ai, C©^7lJ>y«IS»5 3a©T#«CJBlS3 
ftfc-<7 U > yfi3«|J5 3 a <fc 0 fc*a©5/-JHSg*« 
5 3bi*J^fiSSti"CC»S. ^ry>^fiB»»5 3a(C 
tt. Sfi*5 2*@C&&K«Sr*fc©©^7y>* 
5 6jMEA@5£3*i-CI>S. */c. i/-JM£#gP5 3 b 
cctt. *4;us/-;W5 7jWEAK:J:o'rHJ£S*nri«> 
r. cntcj:o, ^ry^fse ?©»»«: 

[0031] stats 2». tee^isncfi-jrgatfcR 

ttg|5 5 2 a £ . mm 5 2a ©TJS*» 6 S h (CiSKT^ 
K|fi|*>oTiSC/fcftttaiJ5 2 b i£flUTl>*. aK« 
5 2 «, RttSB 5 2a aWtS^O ^51 KRW htltt 
^TV'sPbGtsJzUT 3 2 bKSl^hfc 
^7'J>^5 8«:J:or|51l()afilC^3tiri^. R 
ttg|5 5 2 a ©^7 'J > y 5 6 £ <<7 ') > V 5 8 £ ©PA© 
»». rato*RttSIJ5 2a©»«)7-A3 2©rt»tC 
fiatrSW^CCtt. 86tt^-'J 5 QsPHSStlTH*. 

[00 3 2] a»T-A3 2*S»OrC»43d* 30 
$43 1 (E1#JS) T/5^iiiJB*-*6 
0 ©SEfij* #A# $ n S A#« 6 1 § ftT te «J . 
C©A^?I46 1 ©±MHCtt. 'J 6 2 #B*3h 

■C C©IE«l^-'J6 2<bRttSP5 2 atc@«£ft 
1dm?'- 'J 5 9 £©IB«:ti, **»«©* -C 5 > 

h6 3*J##8H*F>tiri,>S. L1cifir>X, 
ffl*-^6 0©@ISB. A©fA6 1. lEfA^- U 6 2 te 
5 h 6 3 ZftLXfcWjy'- y 5 9«ce 

l$nr. «M6^-'J5 9fcJ:O t aiKtt5 2«:B(iS-tt 
5. "0 

[003 3 ] SKI*5 2CCtt. @ia*5 2£<!:fctc@(£ 

(C»Lr@(B^ft!tt?He*SO-C*5«). @$e*&5 2©R 
tt»5 2 a *»aT4¥ffiPB8tK©tl6 5#H»*fifc3 
ft/c&itgP6 6£. ^±gU6 6©T^cjSS:§n-C. g 
JEN 5 2©ftttSP5 2 b%»ji-r?»¥ffiiE^Jf^©?L6 
7#jra»lfcStlfcfl?l»6 8£ < ft?LgP6 8©§e>iC 
T\&KaR3ftfcn«JBtt©RH»6 9 £*£tf. 
[0034] <fc±SP6 6 tt. -?-©^S* s IAS^O 50 
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l©?f)SII5 5©|*9?i < i:0fc/h$<^$nt:t,^o & 
±a$6 6©±EtC« > $4£:/a5»?5 l©rt)ill54{C 
Wlfc*S{ilWC^*7 0a*#fiR34m>*. ttc, & 
±Si$6 6CCj&J$<**ifc?l6 5©jaffi©"WSttififc:«. *3 
tt©H»7 ltfJBfiRSftTfcO. t©Dfl8P7 1 «:«. O 

>)>tn 2*i«c©ii*nrt»s. -73. g$K$i&5 2©R 

ttS5 2a«ctt. 0y>*7 2K»Jfrr4ffiIK:|KBSV 
5*t©Wi&#7 *xrfc«p. c©ftjA#7 3«: 

0'J>y7 2*HK*9i&fcC<!:«:j:-aT. ^Si/*** 
6 4©tt«*l!8<r>r<,»a. 

[0 03 5] :/^>*Jl^6 4#g$E$A5 2K$9ttW 
fctlfcttttTtt. <fclt8P6 6 tc£j$3 ftfcSltfig 7 0 A 
CC. ®%7avi?5 1 ©rt^S5 4A5A l 5jiAt , *JO. 
fiST'D*^ 1 £7''5^*-'U^6 4<i:©raK:«-5f'; 
>X2IB*i»fiRStl-Cl>5. *fc. C©tt»"C. fifcihSIS 
6 6©±S£l4S7'a7i'5 lK.MMitltc^-(^>- 

;L-5 7£«. BfSraPSfcw«F^urt>s. rfct>s. * 

^;H/-Jl/5 7 <t^7i/*;U^6 4£©IB«:«. Slctt 
5 2©RtiSP5 2 a SrflMHtfJ: 5 tCrtSPS 7 4 tffilS. 
ZtlXte*). C©l*3gP^7 4«> «5t^O-?i'5 li^ 

-2>aii8S 7 5 K «t -o r . '>^!#gP 3 3 ©JI-giS^F^ 7 

[0036] ©1SSP5 3 ©HSCC 

«l&S7 7©jfettft««6 , i-Sfc«>©««P7 8 36i. F*lg|5 
aE7 4*TJtaO'C»)«8*X'Cl f >4. 
§7 7*i6St^P7 8 4/M/rrtSBS7 4{C«*&$n/c 
F*3SRg7 4*>e>aii887 5^£^ii 
1£Wm7 0tsJ:zm§:7ay>/S l©rt^H5 4fC 
Jr^-caiiSg? 5©^*«:}f^$nfc»iBU^tt©<0 : 

na57 9«:^3n^>. 

[0 03 7 ] Lfc^o-C, RSP^7 4«. <0'nSP7 9 

s«#*«©«te. ^affiinj7 6rt©^i^ijfe»* (» 

«) %dtf#H«*Jrta957 6«:*'CSAc:i*J<ci»© 
■C. *-<*J/-JU5 7© , >x^iJ»* (UK) fiMK 
J:ftBA*tt±r*CiA« , C*«. ttc. S$£«l5 2© 
RttSP5 2&tt^)li^-)l5 1 £©}i^W:«to'r^-- 
r^^^^DTt. rtSPS7 4<bngl5^7 6£B< 
0'*ag|57 9KB?a3*ifc^S/ijfe»jSHCj:r>rilia63 

nrt>4©-c. *-f-4 9MM9SBM e^iRttr* 

[0 03 8] ^5i/*Ay6 4©RBi»6 9©i»HfflffltC 

ST-T5SSP8 O^fiXSnrt,^. §gP8 0©±ffl 
«. T^K|6]l'+-C)A*5'5>f--^'B8 0 a tti^X^i. 
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ttc. R(SSP6 9©I*3)3BK:B. *H*©GagP8 1 *M 
3ft-Cfc«3, C©a«Eia58 l{CBO'J>^8 2*iK8t> 

[0 03 9] 77i/«M,*6 4©RlS»6 9KB, 

8 3*5^a^icax^ftwp,n-ct,^„ «t#83«. r 

lSS6 9©rt»(CK*9iitrtK£8|!8 4£. RKSP6 9 

©Tffitca*r*77>^»8 5t. 75>y»8 5© 

3©«ttfe«Ctt. Si£t65 2©ftttSP5 2 b©5fc«fr&£ 
T&«E#tt©0lfe7L8 3aJWBfifc3*vCi.>*. * 10 
fc. K&aP8 4©9fJBa3«:tt. 3f^{4SiC»r®V^© 
$i£#8 7fr"J&GS§ft-Cl>*. Ufc*»r»T. $#8 3 
B. HW»6 9KR9ttW&*ifctt»'e. flttSP5 2b 
©9sWffd?L 8 3a (CffdU flii* 8 7 CCRfgjSP 6 
9KSW6*ifcO';>y8 2frt0c*Oi£tyC£K:<fc«3. 
pmS6 9*>6Mfftf1*. fro. ^y§gfflt-f6 

o fr 6©iEi$KiB9J)^fr @e«i5 2 *a-LT£ii3 nng 

[0 04 0] * JH-gP8 6©Waffi&cB, tefci;8 8fr* 
Jf^StlTfeO. f^?^7->34?:If83iC@f 20 
TS/ca?)©** v7"8 9£ig#-C*£<fc9iC&oTt,> 

©-<-XgP3 4 a©Tffl(C<-^SP3 4 a <fc 0 *>>NI& 
ntttt©^9S/»3 4b**H«3nA:«(Rt?*4. * + 
■;^89B, 7'-7'>SP3 4 bWjfii^l^Blt. fro, 
-XSP3 4 a©}fiI4lfl±-r£*#S©?l9 OfrWS 
ti/c)g®gP9 1 t. JgffigP9 1 ©^i®fr6±^CC|6]Wr 
£^±fr^fcJilMSP9 2££WLTt,>£. HHSP9 2© 
rtHffitCtt. ±4Sfre>*lffl#jfitcfrW-C©tit9 3jWB 
BS3*in»S. f r -f**?'5i'3 4©lli*8 3'MDBtft 30 
WB. * + ';7'8 9©rtgP(C-^-XgP3 4 a^lR^U 
7^>§P 3 4 b £+L 9 0 CCttii OfcttJST. BSISP9 2 
©&*a0 9 3£*>H-gP8 6©54M!©fc;»aD 8 8 Ctt$£ 

[0 04 1 ] ±ieLfc<fc^t. r r .<X:7 7*5i<'3 4©Sfc 
j*B$tc*j(,»r«, 4 X 7 7*5 -> 3 4 ©Tfflfr"/-7 
frffltf ? h 3 6rt©^9^i5fe»»K:i*aiS*lfctt!BT?@ 
l£5*a4o *©-*X?. ><Jl>73 8frH(S3ttT. 7*7 
7 7 fr fcflttS 7 4 (C 75 ->ft#f£fr« 
*©««. rta5g7 4(c0U&3ftfc75fft 40 
frifcfr" . SPS 7 4 fr h jliiSS 7 5 i «cftii<& . § <b 

tcjijiS87 5©iiifK}f?fiE3n/c<o'^SP7 9a>e>*- 

;<7D-Lt, f4§7*0 7i'5 l©^H5 5i7*7^ 
*;U #64 ©ft+LSP 6 8 £ ©Ptflfr 6?l-SP£Rf] 7 6 ^fttU 
TS. cntcj:^, <0'ftSP7 9rt©7"7->i5t^?Sl £ 
Aft£x.£C<!:frT-£. 7" 5 ->)5t^fg liC t§m $ tltc ^ 
-fw*;U£gftt-f*Cifr-C§S. *fc. I*jgpg7 4 
■^aiiSS7 5?r^1-4llffi (ttS^o ? d>5 1 teJ:0' 
7"-7->^^^6 4©RH) {cWau-Ct>47*7->gt#® 
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[0042] §e>«:, 3i^tt#ffifrli?£-C&£*§£. 
<tfttgP7 9rt©7"7^j5t^fgl £Aft&x.£C£K<fc 

0. ■5i^W©gfe^ffi+tc<t>'ngP7 9|*3©7'7->i5fe 
^KCCjgW^fc^x^St^ (H®) £gfffl-f £C£ 

fcfc. ^JU7*3 8B. f^i>^7v34© 
i5fei*3»«7r43fEB#|yifrtcKJi!c3ti. ^7*3 8©K 
ffitf^ X£77->3 4 (7"^>*JU#6 4) fr£6 
{CilfsS ft C © 7*7 JU £' 6 4 ©gllsCC <fc Sjfi-fr 
aKJ:*). <cWi»7 9©J#*r»©6*ifc755'«5 

»«i©-ai»j»ias*i-c. <o'ngp7 9(c»s^n4 

7 , 7'>St^fSl©ffi{4frTfr4. ^Atc. 9;c>\W©iSfe 
8«S«C. < C>*nSP7 9(CBf§§n/c7'7^i5t#ffi lfr7" 
7->*JU#6 4©@&tCcfcoTi8:ft-C > ■Jl^WiSl 

[004 3] H3 3 B, *3MH©SS 2 ©HK^!fiCCft£ 7' 
v->MfSPl 1 0©*fiS*w-r»riliHr*S. S3CCte 

tvt. i32«:^3n/c#gptc>ptrs-r4gp^icBin]-©# 

wo. isitt&aiBS©»»tc-3i,>rti»aia»w«r«BT 
4. 

[0 04 4] C©7*7M5588P1 1 0 B. }SKlT-A3 
2©5fe^Tffi(cBR£$nrtei). tt^T'D ;» ^ 1 11 

1. c©ttS7*a^^l 1 ItcisHteg&K&JSSttfcg 
lsM5 2<b. gfsl45 2(c»JSii&K:K ( 3^e>*a/c7* 
7i/*;b^l 1 2t. ^5^**^1 1 2tc*JjJg^(c 
K0«Wf>n/c«l^8 3££#tr. f^^T'7^34 
B. 7 7*8 9{C«fc-5-C«?8 3©THKmO 

[0045] $4§7'o aane^tttc* 

fSSnrteO. *©WJa«:B. ^T';>^<S^gP5 3 a 
i. c©^7 y >y^gP5 3 aCT^cffiJ^hfc^ 
T 'J > yffif#SP 5 3 a i 9 fc*a©S/-;U«»» 5 3b 
tfr^fiSStir^S. ^T';>^«}#gP5 3 ateitfi' 

-*fiBW5 3bKtt. -?-n-en^7';>y5 6fcj:o' 
^-^il/->-;l/5 7fr*EA@5E3*ra>S. *Lr. C© 
*>f;t/->-jU 5 7 «:«£•). eiEf65 2i^T'J>^5 6 
i©MSCC«t- 3 -C^G4^"-f- •* 7;ufrT:fr'MRffc-f £ 
©*H6±3*iTl>S. 

[0046]^7->^l'yil2B. @Ie«5 2©4>^ 

^ji4tt^cc^ur|5]$iW'i;^^ ; SrWL/-cfcf) . etc 

IA5 2©RttSP5 2 a?r»iiT4¥ffiRBtt©+L6 5fr 
Mii^fiXStt/d&itgpi 13i, <^±SP1 1 3©T#it 
a»3tlT. SlEl45 2©ftttgP5 2 b^#jlT5¥ffi 
iE^Jf^©?L6 7frMjlJf^3n/cft?LgP 1 1 4 <t. ft 
+LSP 1 1 4©3e»KT*<ca»*6)ti-C. ^±SP1 1 3te 
<fcO'fttLgP 1 1 4 <fc 0 «>/J>S«:}gfiE3 n/cRKff5t*;©R 
ffiSl 1 5 t?:^tJ. 

[0047] ^jhSP 1 1 3B. I4S7"P >? 1 1 1 i« 
^[SlD^S^WL/rteO. -e©±ffl(CB. RW?8^©Bf 
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em 1 8 sweats tret »s. ^i/^iM 1 2#g 

»A 5 2 tcWU WW htitcW&-Ci*. tSitSfl 1 1 3 i* 

^Dj>1 1 ncm^titct 4^-^57 tarn 
imwcvfm LTteo , s kn 5 2 ©ne» 52a© 

nrt»a. rtSBSi 1 7«. fbtfti 1 3t*«fJH"- 
jl/5 7&4>NIM(eJ:<9-c. T^-XSftSM l 0©*fSB£ 
187 6iiiaStiTt»4. T«ct>%. C©f32©»£ 
8tB. f&jhSB 1 1 3 i*-r*J/-*5 7 £©MB»«. 

rtgpg 1 1 7 i^susra 7 6 4 fcxarssflKtrita 10 

[ 0 0 4 8 ] &tc> m^rfv viP\\\ ©iaHtcii. 0 
7 7©$fcflte««r*fc»©St*Pl 18*J»Jdc3ftf 

t>*. sto 1 1 8 it. vt>\\\ (Dtmmfr 

7(CHK/?t>*. Ifc^ot, ^55/ijt»«ttl&*7 7 
A>6Wddti«^9^8WiRB. SN«P1 1 8£:ftLT 
ftSCMi 1 7^£ift;h&#. ^5J/**yi 1 20 
3*lfcl?3ttl 1 6CtHf33tt£,, 
[0 04 9] cncctO. @IeM5 2©RttSR5 2 a £ 

7yum®2ftK.%Tb-cmm2tii>. «>*.«:. c© 

[005 0] *fc. BfS^fl 1 eflO^fSKM^K: 

**fiS©*££H«K:. t^** 77^ 3 4 ©Stifle 
^ 3 8 *H« 1/ . ^7 J^Jfe»«ttlMI 7 7 *> e>rt » 
Ml 1 7tC^^tt»««r«tel/"C. ttBttl 1 6^P» 
^•7 isffifrjen * - 7 P - $ If 2> C £ CC <fc -5 r Sf tB1* 
sc £#•?#•&. 

[ o o 5 l ] feLL c©#69J©2-o©fl*fe»fi&«:-3t>T 

fc©r«ft<. ?l*©?Wcl?ii£-f& ££#•?£ fc 
£A«\ ±fiEff]©Hl6»IB{c*i(,»r. B2K^IW 
■CTjVfJ^JC. y^->*;l/^6 4©(^±§|56 6©±m 
cc. »2©HiS»««:ft*tt57'p ^ccjfJfiXSn/cR 
«HMK©I? Stt l l 6 P)tC^RJtU-C^ J:t^o C©H 

a. 

[0 05 2 ] Sfc, fw**:/-? *>©&&&. ±12 Ore 
j^£&©9xM£ft#MllUd£KI®e>?\ 50 
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<fc 2, •> x^©jjtiWBa*tt^ff*© * -i 2 > f "df 5 

gti^s^iiiR-rsiHiiR^s^s^tcawhtf. ^x^© 
i5isj*«ia>ti-c*or t>rtWS©flt»4tT^ c £»njter 

C©BJfc#«tt. a«BCC«. H2©^tfe^jS(C 
fet^T, RfS5SP6 9©*gB8 0©^lH(cy7>'i5t^fg : & 

[0 05 3 ] ±I2©SH*S^SiiCteur« > * 

¥K $ n/c 0 x ^ ©Hffi 4 ? a * t> -J 7 MC J; o -c 

■*W0±lfTBiMl/-CC>'5. b*tW6, C©*W 

b« c©e^aiK^j/i8t*«Jtfc3s«*#iwisW*c 
isi:fflccr&-5r«^FSnfc^x^©^ffl*isi:^ 

[ 0 0 5 4 ] £ fc. ±l2©SHte^.'r-B. OX-^Z&t 

tt«!©«8i©tt«aas«*ati* , r s*Btc t awr * c 

WC*Z. *©«. 4t»»*©«5fflCCf2t8Sn7ct$^ 
6 t J*iR©45ffl'CS<? ©iSlt^H^tST C i *5 oietr* 

So 

[Hi] *»W©— *iS^MI«ct6**fijjfei*Saf©*lBJE 

[02 ] m i (c^-rfSKiT-ACTtagp^c^fiX^^-r 

[03 ] #»W©J|l2fl!^li6}B»«CO«,>riftWr**:* 
[04] U/ca«?5t^g©SJ 
[05] S£*©e^iK^7->K»©t»^^T»rffi0-C 
[ff#©WBJ] 

34 r x^^7-> (^^77"gpW) 
5 6.5 8 ^<7'J>y (tSSBlSR) 
5 7 *-OUS/-.Mffltt») 

3 8 

4 0 3HJ8J8B 

5 2 S4EH 

7 4, 117 I^SPS 

75 aass 

7 6 ?f§P^ 



